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Trinocladus divnae and Montiella filipovici - a new species (Dasycladales, green 
algae) from the Upper Cretaceous of the Mountain PaStrik (Mirdita Zone) 


RAJKA RADOICIÓ 


Abstract. Two new dasycladalean species from the Upper Cretaceous of the Mountain Pastrik, Kukes Creta- 
ceous Unit of the Mirdita Zone are described: 

Trinocladus divnae sp. nov. is characterized by variable size of the thallus, relatively narrow main axis, typi- 
cal Trinocladus organization of the laterals and thin calcification limited to the distal part of the thallus which 
includes a swollen part of secondaries and short tertiaries. Often, the internal portion of the whorls (except 
sometimes the main stem membrane), tends to dissolve and form dissolution cavities filled with cement. 

Montiella filipovici sp. nov. is characterized by a primary skeleton made of a thin individual sheath around 
a fertile ampullae, often obliterated by recrystallization. Four to six laterals, each giving one secondary and one 
fertile ampulla located on the upper side of the relatively thick short primary lateral. 

Upper Cenomanian limestone with Cisalveolina fraasi and Trinocladus divnae sp. nov. was deposited imme- 
diately before the events that resulted in sea level rising. The middle and upper Cenomanian eustatic-tectonic 
processes had different effects in the Paàtrik shallow water areas, depending on the distance from the basinal 
part of the Unit. Bathymetric changes in a part of the Patrik sedimentary area were not significant, even neg- 
ligible. Montiella filipovici is found in the post-fraasi shallow water sequence, assigned to the ?uppermost Ce- 
nomanian-lowermost Turonian (2 Whiteinella archaeocretacea Zone p. p.; a short stratigraphic gap, in a part of 
the area, is noted). Shallow water limestone with Turonian taxa, corresponding to the helvetca Zone, occurs a 
few meters upward. 

Supplementary note: the species Cylindroporella parva RADoICIC is transferred in the genus Montiella, the 
species Permocalculus elliotti JOHNSON is transferred in the genus Trinocladus, while the species Trinocladus 
bellus YU JING is transferred in the genus Belzungia. 


Key words: Dasycladales, new species, new combination, Cenomanian, Turonian, Mountain Paàtrik, Kukes 
Cretaceous Unit, Mirdita Zone 


Aócrpakr. Ormcane cy jnauje gone ppcre jraxuxziajaeckux anra: Trinocladus divnae sp. nov. 43 nenowana n 
Montiella filipovici sp. nov. 43 ?najBunier nenoMana-ngajuwxer rypona IHanurrpuka (KyKecka kpejra jenunura, 
Mupiurra 3ona): 

Bpery Trinocladus divnae sp. nov. kapakrepunie ramyc BeoMa BapujaOuuux JMMeH3Hja, y3aHa rJIaBHa Oca, 
opranuuarmuja orpangaka Trinocladus Tuma n cnaOa kxanmmiduxkarnuja najuemhe orpaunuena caMo Ha JI4cTaJIHH 
gmo Tayca: OKO JI4craJHor mpornrmnperma cekyHjjapHux M OKO Tepinjapuux orpaHaka. Ynuyraprea cTpykTypa, 
W3y3eB KaTKajja kanmumidumpange MemMOpaue ryiaBHe oce, Gua je BeoMa mnojuroxna Wuconyunju. Tako gacraza 
npasuuga OOM4HO je OuBasia ucmymena WeMeHTOM. Bekcrog-nexcrone ca Trinocladus divnae sp. nov. Tloruye 
43 gajsunrer juje:ra Cisalveolina fraasi 30He 

Bpcty Montiella filipovici sp. nov. Kapakrepunre TaHak npuMapuu kapO6onarHu OMOTAY CAMO OKO depru- 
HAX awiry/ra Koja je najuernrhe ynumren ycney npekpucrammanuje. 4-6 pezraruBHo Kparkux MacuBHHx rpuMap- 
HUX OrpaHaka HOCe MO jejag cekygjrapuu orpaHak M jeqHy cbepTuHy awirryiy cMjeluTeHy gasure. 

l'opporenovancku kpeureak ca Cisalveolina fraasi n Trinocladus divnae sp. nov. enonosan je nenocpejo 
npuje zorabaja Koju cy y3pOKOBasIM NOpacT MOpckor HUBOA. 

CpejrÉ0-ropr»olieHOMaHCKH TeKTOHCKO-eyCTaTHWKH IIpOlIecH pa3JIWuHTO Cy Ce OJIpaxxaBa;IH Ha II/IHTKOBOJIHH 
apea 3aBHCHO 0JI yJa;benocTH OAHOCHO O:musune OaceHcKor jjeza KyKecke kpeyue jenuuune. baruwerpujcke 
npoMjene y gujeuy oBor IJ/JHTKOBOJIHOTr ceuuMenramuoHor npocropa une cy He3Hatue. IIocr-fraasi NIUTKO- 
BOJIHy cekBeHily Kapakrepunie ucueaaBare KapakTepucrHdHux WeHOMAaHCKUX (pocua, ocupoManiere Ouore, 
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Tepureuu npunoc (KBapl), a Mj¢CTHMMUHO M pasopenus cirojesu. Montiella filipovici nahema je y kpeum»aukoM 
clojy OBe ceksenre ca yuecrazoM Halimeda elliotti CONARD & RIOULT ncnog KapOoHaTHe ceksenne Koja je 
z1arepanuu ekmBuBazeHaT helvetica 30He. Ogaj quo nocr-fraasi cryOa npunucag je ?najsunreM mneno- 
MaHy-HajuwxeM Typouy (= Whiteinella archaeocretacea 30HAa p. p.). 

Y mnojarnoj Ouen jara cy nogan o HOBUM koMOunarujaMa: Bpcra Cylindroporella parva npe6auena je y 
pon Montiella, Permocalculus elliotti y poy Trinocladus, a Trinocladus bellus y poy Belzungia. 


K;eyune pnjeun: Dasycladales, Hope Bpcre, nose kowóunarje, WeHOMaH, TypoH, IHarnrrpuk, Kykecka kpeyjHa 


jenuuuma, Mupyurra 30Ha. 


Introduction 


The Cretaceous succession of the Mountain Pa&strik 
is an attached platform (superimposed paleogeography) 
overlaying the Diabase Chert Formation, serpentinite 
and Tithonian-Berriasian carbonate clastics (flysch 
auct.) in the north. From the middle Cenomanian into 
the Turonian, it was a ramp — a transitional stage from 
the platform to the basin. 

Dasycladales, common in some of shallow water 
Albian, Cenomanian and Turonian levels of this area, 
have been mentioned or described by Pejović & RA- 
DOICIC, (1974), CHERCHI et al. (1976), CONRAD et al. 
(1977) and Raporcic (1978, 1983, 1984, 1994, 1998). 
The present note is a further contribution to the Dasy- 
cladales in Pastrik limestone: two new species — Trino- 
cladus divnae and Montiella filipovici are described. 


Systematics 


Order Dasycladales PACHER, 1931 

Family Triploporellaceae (Pra, 1920) emend. BER- 
GER & KAEVER, 1992 

Subtribe Triploporellinae (PIA, 1920) emend. Asso- 
ULLET et al., 1979 


Genus Trinocladus RAINERI, 1922 


According to ELLIOTT (1972, p. 619), the tubular 
thallus of Trinocladus is composed of “Successive ver- 
ticils of radial branches, each branch showing outward- 
ly widening primaries giving rise to several secondar- 
ies, and these in turn to bunches of tertiaries. Branches 
of the lower verticils may not show the full detail. 
Branches usually not alternate in position from verticil 
to verticil.” 

Based only on a transversal section, RAINERI (1922) 
maintained that a trichotomic partitition of the laterals 
is characteristic of the genus. In fact, the main gener- 
ic feature is the form of laterals: club-shaped phloio- 
phorous primaries with a more or less large subspher- 
ic distal part, similar shaped thinner secondaries, four 
or more per each primary, and bunches of similar short 
tertiaries. 

It should be mentioned that, in some cases, recrys- 
tallized or poorly preserved Trinocladus tubes were 
also ascribed to Permocalculus or to Griphoporella. 


Fig. 1. Geological map of the Pastrik area, according to Geo- 
logical map 1:000000, sheet Prizren (MENKOVIC et al., 1982), 
simplified (new stratigraphic data are not included). 1, ?Barre- 
mian—Aptian, carbonate breccia and bioclastic limestone; 2, 
shallow water Albian sediments, 3, shallow water lower into 
upper Cenomanian; 4, shallow water Turonian carbonates with 
rudists and hemipelagic limestone; 5, Senonian, breccia, micro- 
breccia, calcarenites and marly limestone with planktonics. 
New stratigraphic data are not included. A, Bistrica section; 
B, — Vrbnica 1 section. 


Specimens of such preservation are often really diffi- 
cult to distinguish from some Permocalculus. Compare: 
fragments of T. divnae in Pl. 3, Figs. 10, 11, with 
“typical Permocalculus debris” illustrated by JOHNSON 
(1969, pl. 17) and by JOHNSON in JOHNSON & KASKA 
(1965, pl. 14). In the same paper, JOHNSON introduced 
a new species Permocalculus elliotti, which is, in fact, 
Trinocladus (see further text). 

Among the species ascribed to the genus Trinocla- 
dus, there are those which do not have a branching pat- 
tern characteristic to Trinocladus. Only Paleogene spe- 
cies from China, Trinocladus bellus JU YING, 1976, 
which has a Belzungia type of arrangement of the lat- 
erals will be mentioned (see farther text). 


Trinocladus divnae sp. nov. 
Pl. 1, Figs. 1-14; Pl. 2, Figs. 1-8; Pl. 3, Figs. 1-6 


Origin of name. The species is dedicated to my 
friend and colleague Dr. DIVNA Jovanović (Belgrade) 
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for her contribution to the study of depositional envi- 
ronments of the Late Paleozoic in northwestern Serbia. 

Holotype. Slightly oblique transversal section of the 
calcareous tube shown in Fig. 2 (= Pl. 1, Fig. 1), thin 
slide RR2379, sample 013577, author's collection 
deposited in the Geological Institute, Belgrade. 

This section shows the thinly calcified central stem 
membrane with well preserved insertion points of 4 lat- 
erals. The central stem, the irregular space around it 
and between the laterals were early post mortem filled 
with matrix. Open pores on the calcareous tube surface 
(dentate surface) is the evidence of the tertiaries. Pri- 
mary and secondary laterals are not preserved predom- 
inantly due to dissolution in the post-filling phase with 
matrix. The two primaries are not completely obliterat- 
ed by recrystalization (arrows). Dissolution cavities 
were subsequently filled with cement. This space, cor- 
responding to the space of the laterals R1-R3 has an 
inverted triangular form (Fig. 2, arrows). 


Fig. 2. Trinocladus divnae sp. nov. Holotype, slightly ob- 
lique section; thin slide RR2379, x 61,5. Notice the insertion 
points of 4 laterals. Arrows: recrystallized space of inverted 
triangular forms corresponding to units of laterals (R1-R3), 
and on the bellow the two pores of primaries which are not 
completely obliterated by recrystalization. 


Isotypes. Specimens in thin slides RR2379 and 2380. 
Some of them illustrated in Pl 1, Figs. 2, 3, 9, 13; PI. 
2, Figs. 2, 9; Pl. 3, Figs. 2, 3, 4. 

Other materials. Specimens in thin slides RR2448- 
2351 and RR2343-2346a, samples 015126 and 015130 
collected in 1973 near Miljaj 

Type locality and type level. Southeastern slope of 
Mountain Pastrik, GraZdanik-Bistrica-Dobruste belt, Geo- 
logical map SFRJ 1:100 000, Sheet Prizren. The sam- 
ple 013577 was collected in 1972 from the top part of 
the Cisalveolina fraasi Zone in the Bistrica section north 
of the Bistrica River, east of the Drim River (Fig. 1). 

The Albian-Cenomanian succession of the Bistrica 
lies on Upper Triassic limestone (= large block sliding, 
during the Cimmerian event in the Diabase Chert For- 


mation) and on the Diabase Chert Formation (RADOI- 
cic, 1994). 

In the Bistrica column, about 220—230 meters thick, 
Salpingoporella milovanovici RADoICIÓ (last occur- 
rence) and Suppiluliumaella schroederi BARATTOLO (Pl. 
7, Figs. 2-4) occur in the level at about 180 meters. 
Upward from 200 meters, the foraminiferal assemblage 
is notably impoverished (Cuneolina, Nezzazatinella, 
miliolids, a few Pseudolituonella reicheli MARIE, Chry- 
salidina gradata D’ORBIGNY and Pseudocyclammina); 
the new datum is the first occurrence of the "Bry2" — 
bryozoan species known only from the Cisalveolina 
fraasi Zone. Cisalveolina fraasi REICHEL was found in 
the 210 meter. Some beds of the fraasi Zone abound 
in hydrozoans (monospecific assemblage, RADOICIC, 
1994, pl. 2, fig. 4). Frequent sponge spicules, Pieninia 
oblonga, bryozoan zoeciums, rare Heteroporella lepina 
PRATURLON, Montiella parva (RADOICIC), microprob- 
lematica *Pr/0", a few corals, gastropods, moluscan 
fragments, Neithea and Eoradiolites are also present. 
Sediments younger than the Cenomanian are outcrop- 
ping in the western Drim riverside (Western NaSec sec- 
tion, RADOICIC, 1994). 

Diagnosis. Thallus cylindrical, central stem narrow 
with whorls consisting of three orders of similarly 
shaped phloiophorous laterals; 7-8 primary laterals bear 
probably six relatively long secondaries, giving rise to 
bunches of fine short tertiaries. Distal widening of the 
laterals relatively small, maximum of 0,076 mm in the 
primaries, about 0,050 mm in the secondaries and about 
0.025 mm in the tertiaries. Length of the primary lat- 
eral is almost equal to both secondary and tertiary lat- 
erals. Primary calcification delicate, prevailing around 
the distal portion of the thallus. 

Dimensions (in mm) (extreme in the brackets): 

Outer diameter 0.710—1.640 (1.947). 

Main stem diameter (given on a few sections only) 
0.126-0.177. 

Length of primary laterals (= pores) nearly half the 
wall thickness. 

Distance between whorls about 0.100. 

Description. Trinocladus divnae sp. nov. in the Paš- 
trik material is quite differently preserved. The primary 
feature of some specimens are completely or prevailing 
obliterated by recrystallization (Pl. 1, Figs. 4, 7, 10, 11, 
14; Pl. 3, Figs. 1—4). Open pores on many of the cor- 
puscule surface (dentate surface) correspond to external 
moulds of parts of the tertiaries (Pl. 1); their distal 
unpreserved part form a cortex. In a few sections, some 
pores, swelling of secondaries or rarely of primaries, 
are visible (Pl. 1, Figs. 5, 8, 10; Pl. 3, Figs. 5, 6). 

Sometimes, the contour of the main stem is also rec- 
ognizable (Pl. 1, Figs. 5, 9; Pl. 3, Figs. 2, 4), or, even, 
the calcified stem membrane is preserved as a thin 
black line (Pl. 1, Fig. 7). The central stem and proxi- 
mal whorl area, in a few individuals, occur as a cavi- 
ty with the internal wall surface more or less zig-zag 
undulated (Pl. 1, Figs. 6, 9, 10). 
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The internal structure of the specimen shown in Pl. 
1, Fig. 9 seems, at a first glance, relatively well pre- 
served. The structure of the whorls, in this case, is 
obliterated: only contours of the recrystallized whorl 
areas and the intervening space can be distinguished. 

Here, subcircular sections give a wrong impression 
that they are sections through thick laterals. Most like- 
ly, the membrane of the primary and secondary later- 
als are not at all or only slightly calcified. They were 
enveloped in a thick mucilage layer giving a cuplike 
form to every unit of laterals (triangular in the sec- 
tions), which are, in this case, completely recrystallized. 

Individuals with a calcified distal thallus area, around 
the swelling of secondaries and of dense short tertiaries, 
are presented as thin-walled cylindrical calcareous tubes, 
relatively resistant to dissolution and abrasion (Pl. 2, 
Figs. 1-5). The small sized fragments of this thin fine- 
porous calcified wall is difficult to recognize as dasy- 
cladalean skeleton elements (Pl. 3, Figs. 10, 11). 

Comparing these differently preserved specimens, I 
could not immediately decide: whether they were the 
same species. Specimens with a thin distal calcification 
are ascribed to Trinocladus divnae because of the 
somewhat larger size of the thallus and, especially, the 
difference in the preservation are not of specific max- 
imal values. Smaller individuals generally had an early- 
altered internal structure (recrystallized) and were more 
resistant to break. The thin calcareous wall of larger 
specimens, although resistant to dissolution and abra- 
sion, were more friable. 

Relations. This species resembles Trinocladus tripo- 
litanus RAINERI the most, which has the same number 
of primary laterals but is not so variable in the size of 
the thallus. The main difference lies in the distal part 
of the thallus: relatively delicate secondaries of Trino- 
cladus divnae bear dense bunches of fine tertiaries, 
forming a resistant thin calcified wall. 

Trinocladus sp. from the Maastrichtian of Iraq (RA- 
DOICIC, 1979, pl. 2, fig. 4) now is tentatively referred 
to Trinocladus divnae. 

It does not exclude that the alga presented as "Gri- 
Phoporella sp.” by SCHLAGINTWEIT, 1992, pl. 1, fig. 7 
is a thin-walled specimen of Trinocladus divnae. 


Family Dasycladaceae (KUTZING, 1843) emend. 
BERGER & KAEVER, 1992 
Tribe Dasycladeae Pia, 1920 


Genus Montiella MORELLET & MORELLET, 1922 


The genus Montiella is characterized by a simple cy- 
lindrical thallus consisting of whorls with two orders of 
laterals. The primary laterals arranged in quincunxes 
bear one fertile ampulla and one secondary lateral en- 
larged distally. 

Type species is Montiella munieri, from the Montian 
of Belgium. Other species of the genus, Montiella ma- 


cropora, was contemporary described from the Thanetian 
of the Paris Basin. Isolated specimens and fragments of 
the both species were studied by GÉNor (1978, 1987, in: 
DELOFFRE & GENOT, 1982). This author (1982, p. 108) 
compares the calcareous sleeve of both species with 
those in some Neomeris “chés lesquelles les ramifica- 
tions primaries et l'extrémité proximale des ramifications 
secondaires ne sont jamais conservées.” 

The find of genus Montiella in the Cretaceous sedi- 
ments is of a later datum: when Cylindroporella elitzae 
BAKALOVA and Cylindroporella benizarensis FOURCADE 
et al. were transferred to the genus Montiella (RADO- 
ICIC, 1980, GRANIER, 1990). The difference in the extent 
of calcification of the Paleocene and Cretaceous Mon- 
tiellae is readily evident. In contrast to the Paleocene 
species, the known Cretaceous species have a calcare- 
ous sheath around the proximal part of the whorl with, 
in the some specimens, a well preserved morphology 
of the central stem. 

In the calcareous sheath of the known Cretaceous 
Montiellae, as a rule, the pore of the secondary is not 
differentiated from the pore of the primary lateral (sec- 
ondary effect). They look like a single pore: a thick 
and short proximal part with a fertile ampulla followed 
by somewhat narrower tube, distally enlarged having 
the protective function of the ampulla. 

Besides the fertile ampullae, other whorl elements 
are often not or only partially preserved. Therefore, it 
is often difficult to distinguish the calcareous sleeves of 
Montiella from those of Cylindroporella. Bearing in 
mind that the type species of the genus Cylindroporella 
is poorly preserved (some structural elements are oblit- 
erated), the question is: what is Cylindroporella? The 
Cylindroporella problem is discussed by BARATTOLO 
and PARENTE (2000). 


Montiella filipovici sp. nov. 
Pl. 4, Figs. 1-9; Pl. 5, Figs. 1-12; Pl. 6, Figs. 14 


Origin of name. The species is dedicated to my 
friend and colleague Dr. Ivan Filipović (Belgrade), for 
his contribution to the study of on the Paleozoic in 
Western Serbia. 

Holotype. Oblique section of the specimen in Pl. 4, 
Fig. 1, thin slide RR2328, sample 015117, author's col- 
lection deposited in the Geological Institute, Belgrade. 

Isotypes. Different sections in thin slides RR2326 to 
2336, partly illustrated in Pl. 1, Figs. 2-9; Pl. 3, Figs. 
1-12; Pl. 3, Figs. 1-4. 

Type level and locality. Sample 015117 was collect- 
ed in 1973 from the upper part of the section Vrbnica 
1, southern slope of the Mountain Pastrik. This section 
is exposed on the footpath between Vrbnica-Drim and 
Miljaj-Ninaj, east of the section Vrbnica 2 (CHERCHI ef 
al., 1976); Geological map SFRJ 1:100000, Sheet Pri- 
zren (Fig. 1). 

Lateral equivalents of the sediments with Cisalveo- 
lina fraasi, in the Vrbnica 1 section, are followed by 
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some ten meters of limestone with a prevailing weak ter- 
rigenous influx, changed and impoverished biota. A few 
meters upward, limestone abounding in halimedacean 
algae was sampled (15117). This bed, grainstone-pack- 
stone dominated by Halimeda elliotti CONARD & RIOULT, 
Halimeda sp. and some other halimedacean algae is the 
type level of Montiella filipovici sp. nov. The associa- 
tion also contains Montiella parva (RADOIČIĆ), Terque- 
mella sp., sparse fragments of Neomeris and Heteropo- 
rella lepina PRATURLON, a few foraminifera Nezzazati- 
nella, Cuneolina, Reticulinella, miliolids, rare ostracodes 
and metazoan fragments (Pl. 6, Figs. 5, 6, 8-11). 

Further upwards (the bedding is not well visible), the 
lower Turonian (equivalent to the helvetica Zone) is doc- 
umented by Moncharmontia apenninica (DE CASTRO), 
Pseudocyclammina sphaeroidea GENDROT (sample 
015119), and the rudists Hippurites, Durania, Biradiolites 
and Distefanella. The interval between the Cisalveolina 
fraasi Zone and the lower Turonian is equivalent or part- 
ly equivalent to the Whiteinella archaeocretacea Zone 

In the Gradište succession (the same Cretaceous Unit, 
Fig. 1), Halimeda elliotti occurs abundandly in some 
beds of the Hemipelagic Sequence (= Whitinella archa- 
eocretacea and Helvetotruncana helvetica zones). In the 
Metohija Cretaceous Unit, the abundance of Halimeda 
elliotti associated with Helvetotruncana helvetica is 
known from the Zabel Section (RADOICIC, 1993, 1998). 

Diagnosis. Thallus with a narrow central stem and 
whorls commonly consisting of 6 laterals, exceptional- 
ly 4 or 5. Primary laterals arranged in quincunxes, short 
and relatively thick, each bears a fertile ampulla and a 
secondary lateral. Egg shaped slightly inclined upward 
fertile ampulla located on the upper side of the primary 
lateral close to the central stem, a secondary lateral 
grows from its distal end. Ampulla pedunculus is short, 
usually not clearly differentiated. 

Walls of the fertile ampullae have been individually 
calcified. This primary calcareous skeleton is altered or 
partly altered. 

Dimensions (in mm) (extreme value in brackets): 

External diameter 0.607-0.708 (0.759); the trans- 
verse section with 5 laterals in the whorl shown in PI. 
5, Fig. 5 is a specimen with a narrower thallus diam- 
eter — 0.430 mm. 

Diameter of the main stem (0.075) 0.101 — 0.151 (0.177). 

Length of the ampulla with pedunculus 0.180. 

Length of the primary laterals up to 0.127. 

Diameter of the fertile ampulla up to 0.170. 

Diameter of the primary lateral about 0.051. 

Description. The surface of the calcareous tubes was 
more or less eroded, often to half of the fertile ampul- 
lae (Pl. 4, Fig. 9). The fertile ampullae primary have 
been individually calcified as more or less thin carbon- 
ate envelopes (about 0.002 mm). A similar primary cal- 
cification is not observed in the laterals, they were poor- 
ly preserved, probably due to weak or no calcification at 
all. The form of their distal-cortical part is not known 
(it seems they were much enlarged). The best example 


of individual calcified fertile ampullae is the transverse 
section in Pl. 2, Fig. 5. Some other sections, with a pre- 
served individual sheath around the ampullae, and pri- 
mary contact between them are illustrated in the same 
plate. In the same calcareous tube, parts of the skeleton 
may be differently preserved. An example of the differ- 
ent grade of the obliterated structure in the same whorl 
is the transversal section in Pl. 2, Fig. 4: well preserved, 
slight contact between the ampullae observable as a 
black line, and both, the sheath and the space between 
the ampullae are almost obliterated by advanced recrys- 
tallization in the other part of the section. The mentioned 
transverse section with 5 laterals is also an example of 
gradual alteration. The original sheath around the ampul- 
lae is preserved in part of this section, and obliterated 
by recrystallization in the other part. 

Relations. Montiella elitzae and the very similar 
Montiella benizarensis are species with a larger thallus 
bearing 6-8 laterals per whorl and more variable 
dimensions than M. filipovici characterized by slightly 
variable thallus dimensions. 

Some specimens of Cylindroporella elitzae and Cy- 
lindroporella benizarensis (are these two species?) are a 
nice examples of a post-mortem process resulting in 
axis widening at the whorl level (RADOICIC et al., 2005, 
pl 1, fig. 3). The primary calcification around the fer- 
tile ampullae in these species is not preserved, except 
the thin calcification around fertile ampulla of Montiella 
elitzae from Eastern Serbia (RADOICIC, 1980, pl. 2, fig. 
4), which indicates the same primary calcification as 
that of Montiella filipovici. 


A list of algal flora in the Cretaceous of PaStrik 
(n alphabetic order): 


Acroporella radoicicae PRATURLON, Pl. 8, Fig. 3 
Bacinella irregularis RADOICIC 

Charophyta 

Coptocampylodon fontis (PATRULIUS) 
Coptocampylodon sp. 

Clypeina pastriki RADOICIÓ 

Cylindroporella sp. div. 

Dissocladella?, Pl. 8, Fig. 5 

Halimeda elliotti CONARD & RIOULT, Pl. 6, Figs. 8-10 
Halimeda sp. (spec. nov.?), Pl. 6, Fig. 12 
Halimedaceae sp. div. 

Heteroporella lepina PRATURLON, Pl. 7, Fig. 10 
Koskinobulina socialis CHERCHI & SCHROEDER 
Lithocodium aggregatum ELLIOTT 

Lithocodioidea, different species 

Marinella lugeoni PFENDER, Pl. 7, Fig. 9 

Montiella filipovici sp. nov., Pl. 1, Pl. 2, Pl. 3, Figs. 1-6 
Montiella parva (RADOICIC), P1. 4, Pl. 5, Pl. 6, Figs. 1-4 
Neomeris (Drimella) drimi RADOICIÓ 

Neomeris sp., Pl. 2, Fig. 9 

Neomeridae, subgenus? 

?Pseudoclypeina, Pl. 7, Fig. 6 

Pseudolikanella cf. danilovae (RADOICIC) 
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Pseudolithotamnium album (PFENDER), Pl. 7, Fig. 7 
Salpingoporella hasi CONRAD, RADOIČIĆ & PEYBERNES 
Salpingoporella milovanovici RADOIČIĆ 

Salpngoporella pygmaea (GÜMBEL) 

Salpingoporella turgida (RADOICIC) 

Suppiluliumaella schroederi BARATTOLO, Pl. 7, Figs. 2-4 
Solenoporaceae 

Suppiluliumaella sp., Pl. 8, Fig. 1 

Terquemella div. sp. 

Trinocladus divnae sp. nov., Pl. 1, Pl. 2, Pl. 3, Figs. 1- 6 
Trinocladus aff. tripolitanus RAINERI, Pl. 3, Figs. 8, 9 
Trinocladus?, Pl. 3, Fig. 7 

Triploporella sp. 

Digfferent microbial epiliths 


Supplementary note 
Montiella parva (RADOICIC, 1983) comb. nov. 


Cylidroporella parva n. sp., RADOICIC, 1983: pl. 1, 
figs. 1-5; pl. 2, figs. 1-2; thin slide RR3557, author's 
collection, Geological Institute of Serbia. 

Turonian, Tripolitania, Libya, 

The taxon is found in the type level of Montiella fil- 
ipovici and also in association with Trinocladus divnae 
(Pl. 6, Figs. 5-7).The subaxial section, Fig. 7, is the 
only specimen of this species with preserved pores of 
primary laterals upward bearing the fertile ampulla (the 
structure of the genus Montiella). The secondary later- 
als most probably were not calcified. 

From the Turonian of Sinai in Egypt, the species 
was presented by IMAM (1996, 1b, not la). A primary 
calcification of this specimen, the individual sheaths 
enclosing the fertile ampullae which is the feature of 
the genus Montiella, is well preserved in the part of 
this recrystallized body. 


Trinocladus elliotti (JoHNSON, 1965) comb. nov. 


Permocalculus elliotti n. sp., JOHNSON (in JOHNSON 
& KasKA) 1965: pl. 5, figs. 1-5; thin slide 18587, 
(USNM in Washington, Division of Paleobotany, no 
42340), earliest Early Cretaceous, possibly Late Juras- 
sic, Rosario area of Spanish Honduras. 

Although the calcareous sheath of the illustrated speci- 
mens is diagenetically altered, sections in figures 1—3 give 
sufficient data on the dasycladalean nature of this species. 
Branching arrangement — primary, secondary (Figs. 2, 3, 
on left) and tertiary (Fig. 3) laterals is of the Trinocladus 
pattern. Accordingly, the species is transferred into the 
genus Trinocladus RANERI, 1922. In order to obtain a 
diagnosis, a study of the type material is necessary. 


Belzungia bella (YU JiNG, 1976) comb. nov. 


Trinocladus bellus. spec. nov., YU JING, 1978: pl. 8, 
figs. 10 (thin slide 28434) and 11 (thin slide 28435), 


Fig. 9, non Fig. 12, Paleocene-Ypresian of Lungma 
Region, China 

The holotype of Trinocladus bellus is a large frag- 
ment of the calcareous tube — longitudinal-oblique sec- 
tion through 6 or 7 whorls. The insertion points of the 
primary laterals in this section are not preserved because 
the main stem is secondary enlarged. Thick short pri- 
maries, thick irregular secondaries and somewhat thin- 
ner tertiaries, give rise to further laterals, thin and anar- 
chically arranged. Whorls bearing such arrangement of 
laterals characterize the genus Belzungia, MORELLET, 
1908. The new combination refers to two out of four 
sections illustrated by Yu Jinc (1978, fig. 10), holotype 
and transversal section in Fig. 12. This species, intro- 
duced on insufficient material, is different from other 
Belzungia species by coarser proximal (3 orders) and 
seemingly somewhat more anarchically arranged distal 
laterals. 
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Pe3ume 


Trinocladus divnae u Montiella filipovici — 
Hose Bpcre (Dasycladales, 3eene anre) n3 
rope kpene ITaurrpuka (Mupanta 30na) 


M3 ropHoxkpesHHXx cequMeHata Iarnrrpuka (KyKec- 
Ka Kpejrma jequHuua, Mupauta 30Ha) orncane cy Baje 
HOBE BpcTe JIa3HKJIayjaJIeca: 


Triploporella divnae sp. nov. 


Xonotun. Maso uckonuren nonpeuan mnpecjek mpr- 
Ka3aH Ha TaOJm 1, cz. 1. 

Jlnjarnosa. IlunungpswuaH Tamyc ca y3aHoM HEH- 
TpàJIHOM CT307bHKOM KOja HOCH, Hà pacTojarey, mpu- 
JbeHoBe ca TPH pega orpaHaka cummaHor o6uka. 7-8 
npHMapHux orpaHaka jjjy najBjepoBarHuje ro cecT 
CeKyH/JIapeHux, a OBM IIO CHON kKparkKux TepimjapHux 
orpanaxa. JlyxuHa 06a, ceKyH]apHor ui TepiujapHor, 
npuóugexano je jejmaka JmyxuHH npuMapHor orpaHka. 
Kammdunapag je uecro caMo TaHàK JIMCTaJIHH MHO 
Tayca (Bpx cekyHgapHux M TepnuujaHH orpani), 
pujerko u MeMOpauHa rzraBHe cra6;b»uke. CexyHfapHe 
rnpowjene 3HaTHe. 

Crparurpadeku nozoxaj M Trunckm JOKAJHTET. 
Topru (amu ne najropr»u IfeHoMaH), BAIM U0 30HeE ca 
Cisalveolina fraasi y mpocdbuny bucrpuue na jyrouc- 
TOJHHM riajmiHaMa ITaurrpua. 


Montiella filipovici sp. nov. 


Xoxorun. Koc nonruryjyna:mnu npecjek mpuka3an 
Ha TaOsm 4, cz. 1. 

Jlujarnosa. lanyc ca y3aHOM mnenrpalHoM craó- 
JBHKOM H IIprbeHoBHMa Koju oOmuno uMajy 6, u3y- 
3eTHO 4 umi 5 orpaHaka. KpaTku peraruBHo MacuBHH 
npuMapHHu orpauuH Hoce deprumy amuysly m jepan 
ceKyHjtapHH JACTAJHO nponripeH orpagak. PepTumHa 
aMmyga je cMjenrrega Ha rormojoj crpagu orpaHKa 
Onu3y nuenrpannue craOjuKe, nemyHKymyc aMmye 
BeoMa KpaTaK, HejacHo ju depenimapan. Tanak kpeu- 
IbàdKH OMOTAY JIeHOHOBaH je IIOJelMHaàuHO OKO 
deprunmux amnya. 

IIpumapuu, a ocoOuTo cekKygjgapuu orpanuuu OAIN 
cy czra60 unm nuujecy yonurre Oum kammmmumpangn. 
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Bartne mpumapue upre popa Montiella npekpucra- 
1n3amaoM Ounajy usry6;eene. Crora ce TakBe Kpeu- 
mayke IjeBuune MOry mnorpenHo mnpHHHcarH pojy 
Cylindroporella, npeMwya go manac, c o634poM na 7r oury 
ouyBaHocT THICKOrT MaTepyjana, nnje jedunmucago 
HITO Cy Ourne ojumke OBOT poga. 

Montiella filipovici norwae n3 ceyuMeHaTa gajgunier 
HenuoMaHa-HajHwxer TypoHa KOjJHM JIexe HenocpegHo 
ACHO Kpeurbeaka ca TypoHcKkHM MikpodocumMa u py- 


nucruMa, a orkpuBeHu cy y npoduury BpOunya 1 na jyx- 
HAM MayuHama ITaurrpuka, n34eby Mamaja n Hunaja. 
Y mogarHoj Ouen aTa cy yKpaTKO mojjauu o 
HOBHM KoMOunarmgjaua 3a Bpcre Cylindroporella parva 
Rapoicic, 1983, Koja je npesegega y pog Montiella 
MORELLET & MORELLET, 1922, Permocalculus elliotti 
JOHNSON, 1965 xoja je npe6auena y pon Trinocladus 
RAINERI, 1922 m Trinocladus bellus YU JiNG, 1978, 
Koja je npe6auena y pod Belzungia MORELLET, 1908. 


PLATE 1 


Figs. 1-14.  Trinocladus divnae spec. nov. 


1. Holotype, slightly oblique transversal section also shown in text-fig. 2; arrows: 


the inverted 


triangular form corresponds to the space of the laterals; thin slide RR2379; x 33. 


2, 3, 6, 12. 


Oblique (2, 6, 12) and transversal (3) section. Specimens of the same preservation; 


thin slides RR2379, 2379, 2338, 2338; x 33. 
5. Transversal section of the damaged specimen; notice poorly preserved primary latera (arrow); thin 


slide RR2344; x 53. 


7. Oblique section (fragment). Pores of the primary and the secondary laterals have been completelly 


9. 
10. 


obliterated by recrystallization, thin central stem membrane with insertion points of worls is well 
preserved; thin slide RR2336; x 33. 


. Oblique section of recrystallized specimen with 3 deformed pores of primaries. Dense pores of 


tertiaries are visible at the top of the section; thin slide RR2338; X 33. 
Oblique section of the strangely preserved specimen (see text); thin slide RR2379; x 33. 
Slightly oblique transversal section with rare primary pores; thin slide RR2346/1; x 33. 


11, 14. Recrystallized specimens, transversal sections: thin slide RR2344; X 33. 


13. 


Oblique section of damaged specimen, the preservation similar to those in fig. 9, thin slide 
RR2378; X 33. 
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PLATE 2 


Figs. 1-8. Trinocladus divnae spec. nov. 
1, 4, 5, 7. Oblique and transversal sections of the specimens with calcified more or less thin distral area Fig. 1 
is the largest specimen of the collection; in its middle tangential section of the fragment with pores 
of swollen parts of secondaries; thin slides RR2344, 2346, 2344/1, 2379; x 33. 
2, 3. Fragments of longitudinal section; swollen parts of the secondaries are well preserved; thin slides 
RR2380, 2343/1; x 33. 
6. Damaged specimens of partially recrystallized interior, some pores of seconradies recognizable; thin 
slide RR2343/1; x 33. 
8. Fragment of prevailing recrystallized specimen with two primary pores and open pores of tertiaries at 
the outer surface; thin slide RR2344/1; x 52. 


Fig. 9. Neomeris sp.. Oblique section, thin slide RR2345; x 20. 
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Figs. 1-6. 


Fig. 7. 
Figs. 8, 9. 
Figs. 10,11. 
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PLATE 3 


Trinocladus divnae spec. nov. 
1-4. Oblique (1, 2, 4) and transversal (3) section. Specimens obliterated by recrystallization; the contours of 
central stem, in the specimens 2 and 3, are recognizable, slightly deformed central stem of the specimen 
1 is filled by micrite; thin slides RR2345, 2380, 2379, 2379; x 33. 
5. Fragment of tangential section with pores of secondary laterals, thin slide RR2343/1; x 33. 


6. Slightly oblique transversal section of recrystallized specimen with rare, pores of secondary laterals; thin 
slide RR2343/1; x 33. 


Trinocladus sp. Thin slide RR2380; x 52. 
Trinocladus aff. tripolitanus RAINERI. Fragmnts; thin slides RR2344 and RR 2346; x 52 
Trinocladus divnae spec. nov. Fragments of calcified thin distal part, thin slides RR2348, 2346/1; x 30. 
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PLATE 4 


Figs. 1-9.  Montiella filipovici spec. nov. 
1. Holotype, sub-longitudinal oblique section; thin slide RR2328; X 60. 
2-8. different more or less oblique sections; thin slides RR2334; 2335/2, 2330, 2335, 2327, 2326/1, 2326; 
2 = X 40; 6, 7, 8 = x 60; 4, 5 = x 63. 
9. slightly oblique longitudinal section; thin slide RR2328; x 40. 


Trinocladus divnae and Montiella filipovici — a new species (Dasycladales, green algae) from the Upper Cretaceous 79 


80 


Figs. 1-12. 
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PLATE 5 


Montiella filipovici spec. nov. 
Tangential section. Notice characteristic section through primary laterals and ampulla (arrows); thin slide 


l. 
RR2327; x 63. 
2, 3. Oblique sections; thin slides RR2335, 2326/1; x 63. 
4-10. Transversal sections; thin slides RR2327/1, 2332, 2332, 2326/1, 2327, 2326, 2335/2; x 60; 9 = x 63. 


11. Tangential-oblique section, fragment; thin slide RR2331; X 63. 
. Transversal-oblique section of damaged fragmen; thin slide RR2331; x 60. 
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PLATE 6 


Figs. 1-4.  Montiella filipovici spec. nov. Different oblique sections; thin slides RR2327, 2333, 2333, 2331; x 60; 4 = x 63. 


Figs. 5-7. Montiella parva (RADOICIC). Longitudinal (5, 6) and oblique section (7); thin slides RR2336, 2327 (type level 
of M. filipovici), 2379 (type level of Trinocladus divnae); x 63. 


Figs. 8-10. Halimeda elliotti CONARD & RIOULT. Longitudinal, oblique and transversal section, thin slides RR2330, 2328, 
2236/1; 8 = x 40; 9, 10 = x 45. 


Fig. 11. Neomeris sp. Fragment; thin slide RR2331; x 60. 
Fig. 12. Halimeda sp. (spec. nov.?). Thin slide RR2332; x 34. 
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PLATE 7 


Figs. 1. Salpingoporella hasi CONRAD, RADoICIÓ & REY. Microfacies; thin side RR2389; Xx 37. 


Figs. 2-4.  Suppililuimaella schroederi BARATTOLO (until recently known only from Apennines — BARATTOLO, 1984); thin 
slides RR2381, 2381/1; x 33. 


Fig. 5 Problematic microfossil "Pr-/0" and fragment of Neomeris; thin slide RR2345; x 44. 

Fig. 6 Pseudoclypenia?. Fragment; thin slide RR6015 (Valdanchella dercourti Zone); X 67. 

Fig. 7. Pseudolithothamnium album (PFENDER) (monospecific assemblage); thin slide RR23471/1; X 10. 
Fig. 8 Sponge spicules, type level of Trinpocladus divnae; thin slide RR2379; x 33. 

Fig. 9 Marinella lugeoni PFENDER. Thin slide RR2340; X 36. 

Fig. 10. Heteroporella lepina PRATURLON. Fragment; thin section RR3246; X 36. 


Figs. 11-12. Ostracods from the type level of Montiella filipovici; thin slide; RR2332; X 60. 
Fig. 13. Jurella? from the type of Montella filipovici; thin slide RR2331; x 60. 
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PLATE 8 


Figs. 1-6. Aptian bioclastic sediments of the northern Pa&trik: 
1. Suppiluliumaella sp. Thin slide RR2422; x 35,5. 
2. Salpingoporella pygmaea (GUMBEL). Thin slide RR2422; X 35,5. 


3, 4, 6. Acroporella radoicicae PRATURLON (3) algal crusts (4) and Planomalina sp. (6); thin slide RR2045; 
2045/1; 3 = X 43; 4, 6 = x 30. 
5. Dissocladella?; thin slide RR2422, X 60. 


Figs. 7-10. Problematic microfossil “Pr 11” from the Lower Cenomanian of the Vrbnica; Thin slide RR2318/4; 7, 8 = X 85; 
9, 10 = x 175. 


Figs. 11-13. Problematic microfossil “Pr 10” in association with Trinocladus divnae; thin slides RR2344, 2344, 2343; x 130. 
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